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HAMAMELIDACEAER. Brown in Abel, Narr. Journ. China 374. 1818,

"Hamamelideae," nom. cons.

(Witch-hazel Family)

Deciduous for evergreen], ± pubescent trees or shrubs. Leaves simple,

usually with deciduous stipules [or stipules fused or rarely absent], petio-

late, alternate [or opposite], pinnately (or palmately) veined [sometimes

dimorphic]; stomal iaxia laracytic. Hairs usually nonglandular, stel-

late or tufted, the individual membei unicellular (or hairs simple). In-

florescences bracteate, axillary or terminal, ± capitate or spicate (or ±
racemose). Flowers ± regular, subhypogynous to subepigynous, bisexual

or unisexual (the plants then monoecious [rarely dioecious]); perianth

4(5)-merous, cyclic, 1- or 2-seriate, often reduced or ± absent. Calyx

apparently united, 4- or 5(7)-lobed, usual! n ind ± adnate to

the fruit or ± absent
|
or sepals connate or circumscissile

| . Corolla apopet-

alous or absent Stamens 4 alternipetalous with alternating staminodia,

or many and indefinite; [connective often conspicuous;] anthers usually

basifixed, with 2 or 4 pollen sacs, becoming 2-locular at an thesis; dehis-

cence longitudinal by a simple slit, or by 1 or 2 vertical valves; pollen

mostly 3-colpate (or polyporate). Gynoecium ± syncarpous, usually

2-carpellate; stigmas terminal or introrsely decurrent; styles free, usually

spreading; ovary 2-locular, usually somewhat embedded in the receptacle

[to inferior
| ;

placentation ± axile; ovules 1 (2) in each locule and apical

(or many),' anatropo : enl 2-integumented, the micropyle upward.

Fruits partly inferior or somewhat inclosed by the calyx, with leathery

exocarp and bony endocarp, often appearing to separate apically into

4 persistent valves; dehiscence loculicidal, the fruits 2-seeded (or septicidal
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with most of the many seeds per locule aborted). Seeds oblong, lustrous,
hard, often with a pale region merging with the apical hilum and decur-
rent on 2 sides (or seeds winged and the hilum lateral); embryo straight;
endosperm present. (Including Altingiaceae Lindley.) Type genus!
Hamamelis L.

About 23 genera and 100 species, concentrated in China, absent from
western North America, the West Indies, South America. Polynesia, and
Europe. Perhaps 13 genera are monotvpic; about live are native to the
New World. Several taxa are widely represented in northern fossil de-

Among the unifying landmarks of Hamamelidaceae are pinnately veined
leaves, bicarpcllate,

i bilocular, usually 2-sccdc<}. loculicidal fruits with
leathery exocarp, bony endocarp. lustrous seeds with characteristic apical
marking associated with the hilum. and predominantly tricolpate pollen
(cl. Liquidambar). Also characteristic of the family, and of interest mor-
phologically, are the diversity of staminal structure and the often inter-
mediate conditions of capitate, spicate, or somewhat catkin-like inflores-
cences; of reduction of perianth; of suppression of one sex (polygamy);
and of epigyny. perigyny. and subhypogvnv.

Placing primary emphasis on the number of ovules per locule Niedenzu
divided Hamamelidaceae into subfam. Hucklandioideae Niedz. (including
Liquidambar) and subfam. Hamamelidoideae, both with two tribes. In
the latter, tribe Hamamelideae, with short staminal filaments and capitate
inflorescences, was separated from Larrotieae Gardn. (including Fother-
Killa), with spikelike inflorescences and long stamina] filaments. Later,
Harms recognized

if ^ them l.i<]iiidamharoidrar ami
naniamelidoideae. the latter comprised of live tribes, including Han
deae and the apetalous Kothergilleae DC. In either system.' the bulk of
the taxa is referred to Hamamelidoideae. (See Gardner for an additional
taxonoimc scheme.)

In contrast to the apparently reduced floral morphology of many
Hamamelidaceae, the tracheary structure is relatively unspecialized, the
vessels having exclusively scalarilorm perforation plates. On the one hand,
anatomical affinities are with some Magnoliales, and. on the other, with
Casual-males, Uagales, and Urticales (Tippo). Hamamelidaceae are simi-

and I rticaceae. Anatomically. Rosales. from which Hamamelidaceae

see Tippo and Tang.)

Chromosome numbers of In = 24, 30, 32, 48, and 72 have been re-
ported.

Several arborescent species provide useful timber; a fragrant exudate,
styrax. is obtained from Liquidambar and Altingia; an extract of bark
and leaves of Ilamamrlis virginiuna is the source of witch-hazel. Hand-
some representatives of several genera are cultivated and often are valued

«
" " ii ivid ui iiini coloration.
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Agardh, J. G. Theoria systematis plantarum. etc. xcvi f 404 pp., index, ex-

plicatio iconum, pis. 1-28. Lund. 1858. [Ovules of Fothergilla, Hamamelis,

ind riatov ts hi
\

Anderson, E., & K. Sax. Chromosome numbers in thi i idacea

their phylogenetic significance. Jour. Arnold Arb. 16: 210-215. 1935. [Con-

fer H ' « ved from Rosalean stock.]

Baillon, H. Nouvelles note sui le Ham i tl dees. Adansonia 10: 120-137.

1871.

.

. Saxifragacees. Hist. PL 3: 325-464. 1871. [Hamamelis and Fother-

Hu ]) r i, >> , ,, (Itinlwi '), 1 00 "n >,ts 400-403,462;

see English translation by M. M. Hartog, Nat. Hist. PI. 3: 323-464. 1874.]
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Iree ana oi •
Hamamelis, 188-1

Liquidambar, 181-188; Platanus, 157-164.]

Britton N. L. Hamamelidaceae. N. Am. Fl. 22: 185-187. 1905.

. North American trees, x + 894 pp. New York. 1908. [Hamamelis,

410 411; Liquidambar, 412-414; Platanus, 415-419.]

Clarke, B. On ih , u d mm .

1
:

ceae and Chloranthaceae. Ann. Mag. Nat. Hist. III. 1: 100-109, 112, 113.

pi. 6. 1858.

Creech, J. L. On the distribution of Loropetalum chhicn.se. Am. Hort. Mag.

39: 236. I960.*

Egger. K., & H. Reznik. Die Flavonolglj koside d< I
mehdaceen. Planta

-. > () _24<) '"' '

Erdtman, G. Pollen morphology and plant taxonomy. VII. Notes on various

families. Sv. Bot. Tidskr. 40: 7 7-84. 1946. [Hamamelidaceae, 82, 83.]

Gardner, G. Descriptions of some new g ' plants, collected

in the island of ] .
\

I apt tampion, 95th Regt. Jour. Bot.

Kew Misc 1: 2^ '6 0- M 2\ > 1K19 |« '

lelidaceae, 312-320.

321-323.]

Hallier, H. be t .i . i
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Famiiiederr ' I n !' " !

l!
'

Harms, H. Hamamelidaceae. Nat. Pflanzenfam. ed. 2. 18a: 303-345. 1930.

In, . i« i, ( i hi '

Horne, A. S. A contribution to the study of the evolution of the flower, with

special ret nee to the li' 'i '
- < <i

(1 and Cornaceae

Trans. Linn. Soc. II. Bot. 8: 239-309. pis. 28-30. 1914. [Hamamelidaceae.

245-251; floral morphology.]

•

i
,

|
< ',„ hdaceae. Arb. Bull. 21:3-6,30, 31. 1958. [Genera and

Morvillez F. L'appareil conducteur foliaire des Hamamelidacees et des formes

voisines. Compi
'

Rend. Acad. Sci. Paris 169: 542-545. 1919. [Includes

Platanus.']

Niedenzu, F. Hamamelidaceae n ,.l P.l.i^enfam. III. 2a: 115-130. 1891.

[Platanaceae, 137-140.]

Ohtani F Uber den Ban des Blattrandes bci M)

Lauraceen und Monimiaceen. Festschr. A. Tschirch. 299. 1926.* [See Bot.

Jahresb. 54(2): 456, 457. 1934.]
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Oliver, D. On Sycopsis. Trans. Linn. Soc. 23: 83-89 pi 8 1860 I Discussion
of family; see also ibid. 457-461. pi. 48. 1862, ilamameUs and Loropetalum

]Record, S. J.. & K I.
, , ,. o1 the New World, xv + 640 pp. pis.

1-59. New Haven. 1945.
|
Hamamelidaceae. ISO. 1S7 • I'latanus 428 429 1

Reinsch A. (.be, .'„ „.,. I,,,, h.n.mse der Hamamelidaceae mit
RucksiclU auf ihre systematische Gruppierung. Bot. Jahrb. 11: 347-395.

Shaw, E., & R. D. Gibbs. Comparative chemistry and the relationship of the
Hamamelidaceae. Nature 190: 463, 464. 1961. [Inconclusive.]

Skvortsova, N. T. The structure of epidermis in the Hamamelidaceae. (In
Russian; Bot. Zhur. 45: 712-717. 1960.

.
The anatomical structure of the conducting system of leaf petioles of
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Tang, Y. Systematic anatomy ol the woods of the Hamamelidaceae Bull Fan
Memorial Inst. Biol. II. 1: 8-63. tables 1-3. 1943.
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39 spp., 117 specimens examined.

]
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Tippo, O. Comparalive anatomy of the Moraceae and their presumed allies
Bot. Gaz. 100: 1-99. 1938.

| Hamamelidaceae (18 genera, 30 spp.), 2 3 45-
•10: I'latanus. 52. 53; phytogeny, 66, 67.]

Tong, K. Studien uher die Familie der 1 lamamelnlaceae mit hesonderer Beruck-
hlll,Mm

- liu l "" '

! <" i>H"i. im In. >.,.., Lorylopsis Doc-
toral Diss. 72 pp lierlin 1930

| Repul,] in Ii.,11 Ibol Hep Sci. Coll. Sun
Yat-sen Univ. 2: 1-72. 1950.- For detailed review see L. A. Waitzinger,
Lingnan Sci. Jour. 12: 186-188. 1933.]

Venema, H. J. Corylopsis. (In Dutch.) Nederl. Dendr. Yer Jaarb 21- 209-
221. .? pis. 1959.

Vink W. Hamamelidaceae. In: C. G. G. J. van Steenis, Fl. Males. I. 5:
565 5/9. 10.i7.

|

Account o] -enera and spp. in snuihwe.l Pacific area ]Walker EH. A revision of Dislytiinn and .Syn.psn ( I lamamelidaceae). jour.
Arnold Arb. 25: 319-341. 1944. | Central America and Asia I

General characters: shrubs or trees with simple, alternate, deciduous leaves-
flowers clustered, various, -a regular, subhypo^vuous to suhepn'yuous unisexual
or bisexual; perianth >. reduced; ovary 2-carpellate. l 2-loeular with ± axile
placcntation; ovules pendent with micropvle upward; fruits with bony endocarp

I I' "I ,/,//, >ld 2 \, , ,1, d I Ol \t plKld III '
, i ,„ \ ,i |

A. Leaves pinnately veined; (lowers usually bisexual; ovules 1 per Iocule; fruits
loculic idal, otten appearing 4 -waived, seeds not winged; usually shrubs
15 I il<»n mi.s IX ,iiar> capitate 1-5-flowered petals yellow to red-

B InZrTscei!

frUltS matUrIng in the fal1 ' L H^namelis.

summer, the inflorescence soon deciduous '

n1
''

^^W/,!^///!/
A. Leases palmately veined and lolled; flowers mostlv unisexual, in separate
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1. Hamamelis Linnaeus, Sp. PI. 1: 124. 1753; Gen. PL ed. 5. 59. 1754.

Shrubs (or trees) ; leaves pinnately veined, ± unequal at the base. In-

florescences ± axillary, ± capitate, pedunculate, with a few bracteoles,

usually of 3 (1-5) flowers. Flowers bisexual (or functionally unisexual,

the plants then polygamous). Calyx deeply 4 (5) -parted. Petals 4 (5),

ligulate, with circinate vernation, yellow to dark red. Fertile stamens 4,

alternipetalous, included; anthers introrse, 2-locular at anthesis, dehiscing

by 2 valves hinged adaxially at the connective; pollen 3-colpate; stami-

nodia 4, short, antipetalous. Ovary ± slightly recessed in the receptacle,

2-locular below, deeply 2-parted above into 2 styles; ovules pendent from

the apex of the locule, 1 (2) in each locule. Fruits maturing in the fall,

db woody, partly inferior, fused ± to the middle with the persistent tubu-

lar calyx. Seeds usually 1 per locule, oblong, lustrous, forcibly discharged

after dehiscence; hilum apical and surrounded by a pale area decurrent on

2 sides. Type species: H. virginiana L. (Ancient Greek name for a plant

with apple-like fruits; perhaps derived from hama, together, and melon,

fruit.) —Witch-hazel.

Perhaps six species of temperate eastern Asia and eastern North

America; in our area widely distributed.

Hamamelis virginiana, In = 24, distributed from Florida to Texas,

northward to Ontario and Nova Scotia, tends to flower on the autumn

side of winter, often as the leaves are falling (sometimes as late as De-

cember), has only weakly fragrant flowers with long yellow petals, and

usually grows in a woodland habitat. Fertilization of the ovules occurs

five to seven months after pollination (Shoemaker); the fruits mature

during the next blooming season. The var. macro phylla (Pursh) Nutt.

(H. macrophylla Pursh), of uncertain status (see Sargent, 1920), the

leaves smaller and with tuberculate surface, flowering from December

through February, has been reported to a height of 15 m. and nearly a

foot in diameter. The vars. angustifolia NieuwL, orbiculata NieuwL, and

parvijolia Nutt. (f. parvijolia (Nutt.) Fernald) are based on characteris-

tics of the leaves; f. rubescens Rehder has light-red petals. Resembling

H. virginiana is the little-known H. mexicana Standi., of Nuevo Leon,

Mexico, which has yellow petals and apparently blooms in July.

Of more limited distribution, Hamamelis vernalis Sarg., In = 24, is

restricted, perhaps ecologically, to the Ozark Region in an area extending

from southeastern Missouri through Arkansas to southeastern Oklahoma.

It tends to be a lower, stoloniferous, thicket-forming shrub of gravelly

margins of streams that blooms on the spring side of winter and has fra-

grant flowers with shorter petals. The fruits mature in the first summer
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4; c, flower al anthesis. I tic anthers rinsed, X 4; d. flower in vertical

section, stamen at riuhl removed to show staminodmm opposite petal, X 5; e,

tive, X 14; g, two views of staminodia. X 14; li, autumnal hramh with ripening
fruits and nodding inflorescences with ilnwer hud-. :

.

. i, Inculicidally dehiscent
fruit, seeds discharged, X 2; j, seed —note „pical characterisi m - 4. k. II.
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or autumn. The lower surface of the leaves tends to be glaucous-pubescent

and the calyx red within, but the species is variable in most respects.

Plants with pure yellow petals and plants with red petals (nearly every

bush having its own ] total hue) max .
- ". '>•

' the color patterns

are constant in cultivation (Anderson, 1933). The leaves persist into

winter, the fragrance of th< llnwei • diminished by low temperatures,

and the petals recoil on cold days (Anderson, 1934). Forma tomcntella

Rehd. (var. tomentella (Rehd.) E. J. Palmer) is especially pubescent;

f. carnea Rehd. has dark red petals.

In Missouri, the habitats of Hamamelis vernalis (flowering in Febru-

ary) and H. virginiana (flowering in November) overlap, but interspecific

crossing apparently is precluded by the disparate periods of anthesis

(Steyermark 1034) Hamamelis na!is hows a high degree of intra-

regional variability, but interregionally, Ii virginiana perhaps is as vari-

able (Anderson, 1933). The interrelationship of these species requires

further study. 2

The native variability of Hamamelis not withstanding, speciation appar-

ently has affected primarily blooming season and petal length and color;

determination of strii tlj vegetative material is often difficult. Our species

usually have yelli i mtun l1 le; ves, while the species of Asia, all spring

flowering, sometimes have reddish or orange leaves in autumn. Hamamelis

X intermedia Rehd. originated in cultivation, presumably as a hybrid

between //. japonica Sieb. & Zucc, of Japan, and //. mollis Oliv., of cen-

tral China. The genus is valued in horticulture for its unusual blooming

season. Some branch lets have close, distichous nodes and appear zigzag.

1-4. 2 ph. 19.

. Variatic

253-257. 1933
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red petals. The nomenclatural

nediate of some kind between the

at a conflict between the biologic^
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Foerste, A. F. On the relations of certain fall to spring blossoming plants. Bot.

Gaz. 17: 1-8. pis. 1, 2. 1892.

Fox, W. S., & J. H. Soper. The distribution of some trees and shrubs of the

Carolinian Zone of southern Ontario. Part II. Trans. Canad. Inst. 30: 3-32.

1953. [H. virginiana.~\

Fulling, E. H. American witch hazel —history, nomenclature and modern
utilization. Econ. Bot. 7: 359-381. 1953.* [H. virginiana; see also Card.

Jour. 4: 97-101. 1954.*]

Ganday, R. The tannin content of Hamamelis leaves. Pharm. Jour. 156: 73, 74.

Gleason, H. A. The witch hazels. Jour. N. Y. Bot. Gard. 23: 17-19. 1922.

. Hamamelis vernalis. Addisonia 8: 9, 10. pi. 261. 1923.

Graenicher, S. Some notes on the pollination of flowers. Hull. Wis. Nat. Hist.

Soc. II. 4: 12-21. 1906. \H. virginiana, 16; 44 spp. of insects identified, 75

per cent of these flies.]

Holm, T. The seedling of //<•• -a L Rhodora 33: 81-92. pis.

206, 207. 1931. [Anatomical study of root, stem, and leaves; long sclereids in

leaf chlorenchyma.]

Hooker, J. D. Hamamelis jupatiica Hot. Mag. 108: pi. 6659. 1882; Hamamelis
virginiana. Ibid. 109: pi. 6684. 1883; Hamamelis mollis. Ibid. 129: pi. 7884.

1903.

Horhammer, L., & K. (
'. Ri ksi Nc.KK. Isolierung von Spiraeosid aus den Bluten

von Hamamelis japt m itun i .nisihaften 46: 427. 1959.

Jensen, A. E. Structure of the stem bark of Hamamelis virginica L. Pharm.

Arch. 4: 121-123. pis. 1, 2. 1901.* [See also Proc. Am. Pharm. Assoc. 49:

409-413. 1901.*]

Lewis, I. F., & L. Walton. Initiation of the cone gall of witch hazel. Science

106: 419, 420. 1947.
|
Response of Hamamelis leaves to the glandular secre-

tion of an aphid Hormaphis hamamelidis.']

Meehan, T. Hamamelis virginiana. Medians' Monthly 11: 145, 146. pi. 10.

1901. [Discussion of name.]

(
Moore, G. T.] A winter-tlowmn^ shrub native to Missouri (Hamamelis

vernalis). Missouri Hot. Card. Hull. 17:30-32. pis. 8, 9. 1929.

i > a 1

1

i
in (ill nnn ^ -o -,(, /;/ 98. 1918; Hamamelis

virginiana. Ibid. 4: 43. 44. pi. 142. 1919.

Nieuwland, J. A. Midland witch hazels. Am. Midi. Nat. 3: 61-64. 1913.

Prain, D. Hamamelis vernalis. Hot. Mag. 140: pi. 8573. 1914. \H. vernalis,

description; //. virginiana, illustration.]

Putnam, B. L. Hamamelis virginiana Hot. Gaz. 21: 170. 1896. [Seeds thrown

17 feet from fruits indoors.]

Ruemele, T. Hamamelis (witch hazel). Perfum. Essent. Oil Rcc. 41: 323-325,

Sargent, C. S. Hamamelis. Silva N. Am. 5: 1-6. pis. 198, 199. 1893. \Liquid-

ambar, 7-17, pi. 199.]

—
. Notes on North American trees. VI. Jour Arnold Arb. 1: 245-254.

1920. \H. macrophylla, 245-247.]

Shoemaker, D. N. On the d< lo n nt of fiamam < m
39: 248-266. pis. 6, 7. 1905. |

Anthers with 2 microsporangia; anthers of

Fothergilla, Corylop ". in i l,iquidam bar with 4.]

Standley, P. C. Studies of American plants —VII. Publ. Field Mus. Bot. 17:

155-224. 1937, \II. mexieana. 192, 193.|



ERNST, HAMAMELIDACEAEAND PLATANACEAE

irk, J. A. Hamamelis virginiana in Missouri. Rhodora 36:

[H. vernalis.~]

Venema, H. J. Hamamelis virginiana L. (In Dutch.) Nederl. Dendr. Ver. Jaarb.

20: 143-153. 1957. [Critical illustrations, 151, 152; see also 154-157, illust.

154a, 154b, H. mollis.)

Wyman, D. Early blooming shrubs at the arboretum. Arnold Arb. Bull. Pop.

Inf. IV. 4: 23-26. 1936. [Cultivated spp. of Hamamelis.}

Tribe FOTHERGILLEAEDC.

2. Fothergilla Murray, Linn. Syst. Veg. ed. 13. 418. 1774.

Shrubs; leaves pinnately veined, db unequal at the base. Inflorescences

erect, ± terminal, many flowered, racemose, deciduous. Flowers bisexual

or the lowest flowers $ -sterile, weakly perigynous, apetalous ; receptacle

shallowly campanulate with 5-7 stubby, calyx-like teeth. Stamens indefi-

nite (about 24), unequal, exserted; filaments expanded, ± clavate, white,

conspicuous; anthers with 4 pollen sacs, becoming 2-locular at anthesis;

dehiscence of each locule I-shaped, the locule opening by 2 flaps. Ovary

slightly recessed in the receptacle, 2-locular below, 2 -parted above into

2 styles, the stigmas introrsely decurrent; ovules solitary, pendent from

the apex of each locule. Fruit partly inferior, fused ± to the middle with

the receptacle-calyx, loculicidal (and ± septicidal), maturing in summer.

Seeds 1 per locule, oblong, lustrous, hilum apical and surrounded by a

pale area that usually is decurrent on 2 sides. Type species: F. Gardenii

Murray. (Named for John Fothergill, 1712-1780, English physician and

champion of the American colonists during the Revolution, in whose gar-

den many American plants were first cultivated in the Old World.)

Two or three species endemic to our area, distributed from Alabama

to Kentucky, North Carolina, and southeastern Virginia. Fothergilla

Gardenii (F. alnifolia L. f., F. Carolina (L.) Britt., F. parvifolia Kearney

in Small), in = 72,
3 dwarf witch-alder, is a low (usually less than 1 m.),

stoloniferous shrub of wet, sandy soils of the Coastal Plain from south-

eastern Virginia (?) and southeastern North Carolina to Alabama. Fother-

gilla major (Sims) Lodd. (F. alnifolia var. major Sims), In = 72,
3 with

leaves glaucous and pubescent beneath, is an upright shrub (to 3 m.) of

the southern Appalachians in North Carolina, Tennessee, Georgia, and

Alabama; F. monticola Ashe, 2n = 48,
3 with leaves only sparingly pubes-

cent beneath, is distributed with the latter and appears to be almost in-

Dr. J. L. Thomas from cultivated plants

or Fothergilla Gardenii (Arnold Arb. no.

684-50) is reported here for the first time. Counts of F. major (Arnold Arb. no.

694-34) and F. monticola (Arnold Arb. no. 4163A) verify the earlier reports of

Anderson & Sax. The determinations were made from pollen mother cells.
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ved to «

showing mode c

f, open fruit, seeds discharged, showing
dehiscence, X 2

; g, seed.

distinguishable from it. The interrelationships of the species are uncertain
and in need of study.

The species of Fothr ratlin are handsome, spring-flowering shrubs with
distinctive upright spikes of apetalous flowers with conspicuous white
stamens; the leaves sometimes develop brilliant crimson autumnal colora-
tion. In the vegetative stage Fothvy-illa and Uamamclis sometimes are
surprisingly similar, but the characters common to both genera also are
common to the nucleus of hamamelidaceous genera; both genera have

i World taxa.
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Under family references see Aoardii, Anderson & Sax, Baillox, Berry,

Britton, and Harms; under Hamamelis see Shoemaker.

Anderson, E„ & W. H. Judd. Fothergilla major. Arnold Arb. Bull. Top. Inf.

IV. 1: 61-64. 1933.

Ashe, W. W. Notes on the woody plants of the South Atlantic States. Bot. Gaz.

24: 373-377. 1897.

. Contributions from my herbarium. Ibid. 28: 270-272. 1899. [Distri-

bution of F. monticohi.\

Flint, F. F. Megasporogenesis and megagamcln ne i in Fotliergilln Gardeni

Murr. and Fother gilla major Lodd. Trans. Am. Micr. Soc. 76: 307-311. 1957.

[Linear tetrad 1 oh n !
pi « mhryo j i<

[

Fox, H. M. Three hardy native American shrubs, thud. Chron. III. 122: 89.

1947. [F. Gardcna aggressive in cultivation.
]

Sargent. C. S. Fothergilla Gardeni. Card. Forest 8: 446. h. 62. 1895.

-im
I

;otlh> U,i ,<h toll,, \ai a. obtitsa. Bot Mag. }*: pi 1341. 1810.

[F. Gardenii] ; Fot hernia aim folia, var. y. major. Ibid. pi. 1342. \F. major-].

Subfam. LIQUIDAMBAROIDEAFHarms in Engler & Prantl

3. Liquidambar Linnaeus, Sp. PI. 2 : 999. 1 753 ; Gen. PL ed. 5. 434. 1 754.

Trees to about 35 m. tall, usually with excurrent branching; bark often

forming corky wings on twigs. Leaves palmately veined, |3- or] 5(7)-

lobed pubescent b i tb \ h n ourn mootli landul mi u ph

antly scented when (rushed, variously colored in autumn. Hairs simple.

Inflorescences at ends ol in, u I 1m hm teate mostly unisexual, the

plants monoecious, the perianths ! absent. S

elongate. !
racemose, composed of globular ma.-oa

these not organized into distinct flowers; each stamen mass pedicelcd and

subtended by a deciduous bract or sessile; anthers on short filaments,

2-locular at anthesis, longitudinally dehi .•ui ., lb ;i pnlyporate; ovaries

d» mo - rpellale inllnn cenca man, llovvered pherieal, long peduncled,

p« id<Mil [((,i inoii ) b nil if-' I"' pbn ol each flower 1 campanulate

and j
connate with adjacent flowers, broadly notched, with 4-5

1

8-9
|

perigynous. usually ? rudimentary stamens; ovary partly inferior; stigmas

introrsely decurrent; styles spreading; ovules numerous. A- in 4 rows in

each locule, mostly aborting, only the basal 1 (2) ovules functional.

Fruits p connate, seplieidal; maturing in auliiiiin. Seeds few, 1 (2)

i ui !• ill lb ' ill. in lateral. Lectotype species: L.

Styraciflua L.; sec Aiton, Hort. Kew. 3: 334. 1789. (Name from Latin,

Uquidus, fluid, and Arabic, awluir. resin.) --Sweet gum, red gum, star-

Three arboiescent peeie ol lh< Northern llemisphcn occurrim m
Asia Minor, eastern /vara, and eastern North America and Central America.

Section Liquidambar (§ Euliquidambar Harms), is represented with us

by L, Styraciflua (including var. mcxicana Oerst. and L. macro phylla

Oerst.), In = 30, 32, a
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Florida northward to Connecticut and in the Mississippi drainage to

southern Illinois, Indiana, and Ohio, mostly at lower altitudes. It occurs

discontinuously in Mexico and southward to Honduras at higher alti-

tudes (to 2200 m.). The leaves usually are 5(7)-lobed with ± straight,

serrated margins. Forma pendula Rehd. (Arkansas) and f. rotundiloba

Rehd. (North Carolina) were based on single trees. The leaves of L.

oricntalis Mill., 2n = 32, of Turkey (?), also are 5(7)-lobed, but the mar-
gins usually are subdivided further. Leaves of L. jormosana Hance (§
Cathayambak Harms), of Taiwan and China, usually are simply 3-lobed,

and the $ flowers are separated from one another by elongate, pointed

scales which are lacking in the other species.

With its palmately veined and lobed leaves, numerous ovules, septicidal

fruits, winged seeds, and polyporate pollen, Liquidambar appears dis-

cordant in Hamamelidaceae. This remoteness has led some authors to

place it along with Altingia Noronha, a genus of southeastern Asia, usually

with pinnately veined leaves, in Altingiaceae. Although crystals and
secretory element; (including individual cells and canals) appear to be

widespread in the family, it is in Liquidambar and Altingia that vertical,

traumatic-type medullary canals are found close to the protoxylem. (See

Metcalf & Chalk, and Tippo, 45.) The familial affinities of Liquidambar
cannot be evaluated solely by comparison with Hamamclis and Fother gilla

but perhaps can be understood by comparison with other genera in Asia.

Styrax or liquid storax (not to be confused with storax from Styrax

officinale L.), a balsamic resin exudate of trunk wounds on Liquidambar,
originally obtained from L. orientalis, is pleasantly scented and has been
used in incense, perfumery, medicine, and chewing gum. Valued for its

fall color, rate of growth, and trim lines, L. Styraciflua is frequently culti-

vated for ornament. The wood has some desirable qualities and is known

Bentley, R., & H. Trimev i .iqtndambtn orientalis. Med. PI. 2: No. 107.

Bertschler, F. L. Oriental sweetgum —western rarity. Tex. Forest News
40(2): 4, 7. 1961.* [L. formosana.']

Bormann, F. H. Factors determining the role of loblolly pine and sweetgum in

early old-field succession in the Piedmont of North Carolina. Ecol. Monogr.

Britton, E. G. Elongation of the inflorescence in Liquidambar. Bull. Torrey
Bot. Club 14: 95, 96. 1887.

Brown, R. W. A Cretaceous sweet gum. Bot. Gaz. 94: 611-615. 1953. [L.

\\ yoming.]

Chesneau, G. Le Liquidambar orientalis Mill. Ann. Soc. Hort. Fr. 5: 503.

Chittenden, A. K., & W. K. Hatt. The red gum; with a discussion of the
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mechanical properties of the red gum wood. U. S. Dep. Agr. Bur. Forestry

Bull. 58: 1-56. pis. 1-6. map. 1905.

Chzhan, Ts. T. [Chang, Kin-tan.] The pollen morphology of Liquidambar

L. and Altingia Nor. (In Russian; English summary.) Bot. Zhur. 44: 1375-

1380. pis. 1-5. 1959.

Detwiler, S. B. The red gum. Am. Forestry 22: 641-644. 1916. [See Chit-

tenden & Hatt.]

Duncan, W. H. Leaf variation in Liquidambar Styraciflua L. Castanea 24:

99-111. 1959.

Ek, B. M. Liquidambar orientalis Miller. (In Russian.) Doctoral Thesis.

63 pp. pis. 1-11 + conclusion. Moscow. 1902. [The origin of liquid styrax

is a pathological phenomenon apparently caused by wounds in the bark of

trunks and branches. Contrary to general belief, the gynoecium is unilocular;

staminodia alternate with the perianth lobes in the 9 flowers.]

Fenton, R. H., & J. D. Diller. Sweetgum blight and dieback of associated

hardwoods on the Beltsville Experimental Forest in Maryland. U. S. Dep.

Agr. Forest Serv. Northeast. Exp. Sta. Res. Notes 106. 4 pp. I960.*

Flint, F. F. Development of the megagametophyte in Liquidambar Styraciflua

L. Madrono 15: 25-29. 1959. [Polygonum type embryo sac]

Fordham, A. J. Propagation of Liquidambar Styraciflua. Arnoldia 21: 66.

1961.

Garren, K. H. Possible relation of Diplodia theobromae to leader dieback of

sweetgum (Liquidambar Styraciflua) suggested by artificially induced in-

fections. PI. Disease Rep. 40: 1124-1127. 1956*

Gerry, E. American storax production: results of different methods of tapping

red gum trees. Jour. Forestry 19: 15-24. 1921.

Gibson, H. H. American forest trees— 18. Red gum, Liquidambar Styraciflua

Linn. Hardwood Rec. 20: 12-15. 1905*

Gregory, E. L. Development of corky-wings on certain trees. II. Bot. Gaz. 13:

281-287. pi. 22. 1888. [L. Styraciflua.']

Hanbury, D. Science papers, chiefly pharmacological and botanical. Edited by

J. Ince. x+543pp. London. 1876. [See references to storax.]

Hance, H. F. On Liquidambar formosana, Hance. Jour. Bot. 5: 110-114.

1867. [Repudiates this sp.]

Holm, T. Medicinal plants of North America. 12. Liquidambar Styraciflua L.

Merck's Rep. 17: 31-34. 1908.*

. Leaf-variation in Liquidambar Styraciflua L. Rhodora 32: 95-100.

pis. 200, 201. 1930.

Hosner, J. F. The. effects of complete inundation upon seedlings of six bottom-

land tree species. Ecology 39: 371-373. 1958.

Kirchheimer, F. Uber verzweigte Fruchtstande der Liquidambar Styraciflua

L. Planta 35: 106-109. 1947. [As many as 10 heads on 9 inflorescence; bibli-

ography.]

Kuprianova, L. A. Palynological data contributing to the history of Liquid-

ambar. Pollen Spores 2: 71-88. 1960. [Illustrated; bibliography.]

Makarova, Z. I. A contribution to the history of the genus Liquidambar L.

(In Russian.) Bot. Zhur. 42: 1182-1195. pis. 3-6. 1957. [Paleobotany,

phylogeny ; variation in leaf shape also apparent within a single fossil deposit

;

bibliography.]

Martin, P. S., & B. E. Harrell. The Pleistocene history of temperate biotas

in Mexico and eastern United States. Ecology 38: 468-480. 1957. [Includes

American distribution of L. Styraciflua.]
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Martindale, D. L. Silvical characteristics of sweelgum ( l.n/iiidambar Styraci-

flita L.). U. S. Dcp. Agr. Forest Scrv. Southeast. Exp. Sta. Pap. 90. 14 pp.

O'Byrne. J. W. Sweet gum ( Liqtadambar Six ran ft mi L.L Va. Forests 7(5):

3. 14. 1952.*

Oliver. D. Liqitidumbur oricntalis. Mill. Hooker's Ic. PL 11: 13, 14. pi. 1019.

ISO-/ !.s; 1: Ln/mdamin,r formosami. Hance. Ibid. 14. />/. /02C
Pizzolongo, I'. Ricerche cario-tassonomiche su aleune I lamaiuelidales. (English

summary.) Ann. Bot. Roma 26: 1-18. pis. /, 2. 1958. \L. orientalis, I.

'V/v/'.'f ,//,'?, ';. ;
' discussion, bibliography, Considers chromosome report

of Anderson & Sax incorrect.]

Potzger, J. E., & A. N. Liming. Secondary succession in stands of red maple-
sweet gum-beech forests in Ripley County, Indiana. Butler Univ. Hot. Stud.

11: 50-59. 1953.

Samorodova-Hianki, G. I>. 1 >e genera IJijiudainbar L. notulae systematicae.

(In Russian.) Not. Syst. Leningrad 18: 77-89. 1957. [In 9 flowers of L.

Slvrnc/lhiii and /.. orient, ilis the reduced stamens are found on the outside of

the receptacle cup; the latter structure is. therefore, more like a disc than a

calyx, pp. 87. 88. Bibliography.]

Scheffer, T. C. Progressive effects of Polyporus versicolor on the physical and
chemical properties of red gum sapwood. U. S. Dcp. Agr. Tech. Bull. 527:

Schrenk, H. von. Sap-rot and other diseases of the red gum. U. S. Dep. Agr.

Bur. PI. Ind. Bull. 114: 1-37. 1907.

Thomas, J. L. Liqitidambar. Arnoldia 21: 59-65. 1961.

Toole, E. R., & \Y. M. Broadfoot. Sweetmim bliidit as related to alluvial soils

of the Mississippi Piver tloodplain. Forest Sci. 5( 1 ): 2-9. map. 1959.*

& R. C. Morris. Trunk lesion of sweelgum. PI. Disease Rep. 43: 942-

945. 1959.*

Wenger, K. F. The .sprouting of sweetgum in relation to season of cutting and

carbohydrate content. PI. Physiol. 28: 35-49. 1953.

Wilson, P. Altingiaceae. \. Am. Id. 22: 189. 1905.
\

L. Styraciflua.]

PLATANACEAEDumortier. Anal. Earn. 11, 12. 1S29. "Plataneae." nom. cons.

(Plane-tree Family)

A distinctive, monogeneric. arborescent family of uncertain affinity, easily

recognized by the characteristic mottled bark; the axillary buds inclosed

by the base of the petiole; the fragrance of the broad, palmately lobed

leaves; and the pendent, unisexual globes of numerous, minute flowers

with reduced, i cyclic, hypngynnu- perianlh. apocarpous gynoecium,

ami iiaul ct sfvrra; bristle acbenes.

1. Platanus Linnaeus, Sp. PI. 2: 999. 1753; Gen. PI. ed. 5. 433. 1754.

Large trees with pale, i smooth, mottled bark, exfoliating in irregular,

darker scales at least on the upper branches; young leaves, twigs, in-

florescences, and most floral members copiously pubescent. Hairs long,

multicellular-uniseriate, and bristly, or shorter, with whorls of unicellular

na ed "i in' appi urn- ilmost stellate. Leaves decidu-
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ous, petiolate, alternate, pleasantly fragrant, broad, palmately veined,

3- or 5[7]-lobed [or oblong, pinnately veined and entire in P. Kerrii],

the base of the petiole concealing the conical axillary bud ; stipules paired

or united, foliaceous or scarious. Plants monoecious; inflorescences at

ends of branchlets, long-pedunculate, pendent, usually unisexual, of 1 (2)

[or more] globes of numerous flowers; each globe subtended by a circular

bract and with bractlets interspersed among the flowers. Staminate in-

florescences disintegrating after anthesis; 6 calyx minute, cup shaped,

d= shallowly 3-6(8)-lobed
|

bsenl n P racemosa]; petals 3-6, glabrous,

± fleshy, 3-pronged, sometimes ± connate, fitting ± between the stamens

in P. occidentalis and P. >< acerifolia (here resembling the staminodia of

the 9 flowers) [or petals sometimes low, rounded knobs in P. racemosa]
;

stamens 3-5 (8), alternate with the petals; filaments very short; anthers

elongate, with characteristic, polygonal, truncate apex, 2-locular at an-

thesis, the dehiscence longitudinal; pollen 3-colpate; rudimentary carpels

occa o all j ent Carpellate inflorescences persisting in fruit; 9

flowers hypogynous; calyx minute, cup shaped, shallowly 4(3-6)-lobed

laposcpalou^ ip<[ resembling hints in /' oritntalis uid P. racemosa}]

apetalous (?) [or apopetalous in P. X acerifolia and P. orientalis]
;

gynoe-

cium apocarpous, of 5-9 carpels = in 2 or 3 series, the outer carpels alter-

nating with a series of 3 or 4 staminodia stigmatii region introrse and

decurrent from tin ipt" oi lln - [oiu'at- >M< < . iii^ upeiior, unilocular;

ovules usually solitary (or 2 or more and rudimentary), ± orthotropous,

2-integumented, pendent, the micropyle downward. Fruit of 5-9 achenes

eacl will i (2) >d narrow!) mgular-clavatc, + truncate [to attenu-

ate] , tapering into the narrovs Lyl< urrounded From h ba In lum>

bristle cod pindk shaped; article downward ; u>t\ ledci mi(f|i I

endosperm scant} j-ictotypi spkcies / orientalis 1 e I I's i

ton, N. Am. Trees 415. 1908. (Name Greek, probably from platys, broad,

in reference to the leaves.) —Plane tree, sycamore, button wood,

Perhaps eight or nine species, mostly of the North Temperate Zone,

distributed in Eun sia N'ortb \merica south to Guatemala, and Indochina.

Two or three speci** n u.ilh <>t ti].ii n mumimi ind at lower alti-

tudes, are indigenous to the United States. About five species are native

to Mexico and Centi il \mei .,. where they occur at somewhat higher

altitudes (to 6000 ft.). Fossil traces are reported as early as the Cretaceous

and as far north as Greenland.

Platanus occidentalis L.. 2n - ] usually with on ,>ne globe of flowers

on a peduncle, the largest of our deciduous trees (to ca. 45 m. tall, and

3.5 m. in diameter), is distributed from Florida to Texas and north to

Nebraska. Ontario < in r. gia a (Fern.) id f. oi

lutto Mi si tie b w<| on le ii . tuna I'^is

rl(ita: t ns ut^ijolni (Aii ) A'illd. (pro sp.), In = 42, London plane,

hardy, and widely cultivated as a street tree, in some respects combines

characters of P. orientalis. In = 42, a native of southern Europe and west-
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ern Asia, and P. occidentalis. It is said to be of hybrid origin and to have

originated in 1670 in England (Henry & Flood), although P. orientalis

may not be hardy in England (Li). The pollen of P. X acerijolia is 90%
fertile (Sax); "first generation hybrids" are mixed and variable (Henry

& Flood) ; however, no one seems to have attempted to resynthesize the

hybrid experimentally.

The taxa of Platanus mostly are circumscribed on characteristics of the

leaves and inflorescences rather than on floral structure. Contradictory

accounts of the flowers are given by several authors. 4 Accountable are

both the minute, mostly rudimentary and variable perianth requiring micro-

scopical methods for effective study and the possible misdetermination of

study specimens. The calyx and corolla, consisting (when present) of

regular, alternating series, are devoid of vasculature, while the staminodia,

stamens, and gynoecia receive tracheary tissue. Unlike other floral or-

gans, the petals are glabrous; they are present in all staminate flowers,

and here they may have fragments of vascular tissue beneath them.

Staminate flowers are more consistent in structure than carpellate flowers

(Boothroyd). The flowers are occasionally unilateral, with the floral

members in imperfectly alternating series, and staminate flowers some-

times are separated with difficulty (Clarke).

Anatomically, Platanus, having vessels with simple perforations, is

more advanced than Hamamelidaceae but less specialized than Rosaceae

(Tippo). The genus probably is without close relatives. A direct rela-

tionship with Hamamelidaceae is not suggested by the floral morphology.

The discovery of Platanus Kerrii Gagnep. in Laos is interesting, since it

is the only representative of the genus in eastern Asia and the ovate-

lanceolate leaves are pinnnately veined with entire margins. Seedling

leaves of other species apparently are pinnately veined.

The wood of Platanus, sometimes known as lacewood, usually is not

durable but has been used for miscellaneous objects. The hairs sometimes

are claimed to be irritating to mu<

Under Hamamelidaceae see Agardh, Baillon, Berry, Britton, Clarke,

Morvillez, Niedenzu, Record & Hess, and Tippo.

Baird, M. M. Anatomy of Platanus occidentalis. Univ. Kan. Sci. Bull. 9: 281-

290. pis. 65-76. 1915.*

Berry, E. W. Notes on the geologic history of Platanus. PI. World 17: 1-8.

1914.

. Fossil stipules of Platanus. Jour. Wash. Acad. Sci. 22: 413-416. 1932.

Bommer, J. E. Les platanes et leur culture. 24 pp. pis. 1, 2. 1869. Reprint

from Ann. Hort. Belg. 1869.

Boothroyd, L. E. The morphology and anatomy of the inflorescence and flower

of the Platanaceae. Am. Jour. Bot. 17: 678-693. pis. 40, 41. 1930. [Bibliog-

Bretzler, E. Beitrage zur Kenntnis der Gattung Platanus. Bot. Arch. 7: 388-
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417. 1924. [Considers Platanaceae monotypic (with P. acerifolia., P. occiden-

talis, and P. orientalis only forms of one sp.), standing between Rosaceae and

Hamamelidaceae. Chromosome number of "Platanus acerifolia?" n — 10

and 11. Bibliography.]

Briscoe. C. B., & A. P. Dubarry. A simplified germination test for American

sycamore. Tree PI. Notes 35: 21. 1959.*

Brouwer, J. Onderzoekingen over de Platanaceae. Doctoral Diss, xiii + 49 pp.

85 figs. Utrecht. 1923. [Bibliography.]

. Studies in Platanaceae. Rec. Trav. Bot. Neerl. 21: 369-382. figs. 1-21.

1924. [English synopsis of above. Examined possibly hybrid plants of P.

orientalis and P. accident alls, and reports chromosome number as In = 16,

Brown, R. W. Supposed extinct maples. Science 96: 15. 1942. [Variant leaves

Brush, W. D. Distinguishing characters of North American sycamore woods.

Bot. Gaz. 64: 480-496. pis. 32-38. 1917.

. Utilization of sycamore. U. S. Dep. Agr. Bull. 884: 1-24. pis. 1-4.

1920.*

Duval, C. Introduction du platane en France. Bull. Soc. Bot. Fr. 43: 194-198.

bution of some trees and shrubs of the

Part I. Trans. Canad. Inst. 29: 65-84.

1952.

Gadeceau, E. Note sur les platanes Hull Soc. Scr. Nat Ouest Fr. 4: 105-110.

pis. 4-6. table. 1894.

Gagnepain, F. Un ger e 1 B n ees et quelques especes nouvelles

d'Indo-Chine. Bull. Soc. Bot. Fr. 86: 300-303. 1939. [P. Kerrii in Laos.]

Gibson, H. H. American forest trees ... 4. Sycamore, Platanus occidentalis

Linn. Hardwood Rec. 19: 12, 13. 1905.*

Gleason, H. A. Platanaceae. N. Am. Fl. 22: 227-229. 1908. [6 spp.]

Griggs, R. F. On the characters and relationships of the Platanaceae. Bull.

Torrey Bot. Club 36: 389-395. pi. 25. 1909.

Henry, A., & M. G. Flood. The history of the London plane, Platanus acerifolia,

with notes on the genus Platanus. Proc. Irish Acad. B. 35: 9-28. pis. 4-9.

1919. [Attempts to show that P. acerifolia possibly originated in the Oxford

Botanic Garden about 1670.]

Huppuch, C. D. The effect of site preparation on survival and growth of

sycamore cuttings. U. S. Dep. Agr. Forest Serv. Southeast. Exp. Sta. Res.

Notes 140. 2 pp. I960.* [P. occidentalis.']

Jaennicke, F. Studien iiber die Gattung Platanus L. 1892-1897. Nova Acta

Acad. Leop.-Carol. 77: 113-226. pis. 1-10. 1899.

Janko, J. Abstammung der Platanen. Bot. Jahrb. 11: 412-458. pis. 9, 10.

1890. [Distribution; bibliography of fossil spp.]

Li, H. L. The origin and history of the cultivated plane-trees. Morris Arb. Bull.

8: 3-9, 26-31. 1957. [Includes photograph of P. Kerrii.]

Mishchenko, A. S. The seven-brothers sycamore. (In Russian.) Priroda

Leningrad 1958(4): 116. 1958.* [P. orientalis in Firyuza, Turkmen SSR.]

Nelson, T. C, & D. L. Martindale. Rooting American sycamore cuttings.

Jour. Forestry 55: 532. 1957. [P. occidentalis.]

Noulet, J. B. Note sur des semis spontanes de platane d'Orient, dans les

alluvions de l'Ariege. Mem. Acad. Sci. Inscrip. Lett. Toulouse 3: 184-189.

1871.
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J. W. Sycamore. Phitamis occidentalis L. Va. Forests 8(2)

. Sull eteromui i mi in luri il,
I

,, , t ],., succhioni di

Platanus oncutalis L. Ibid. 5U-5SO. pis. 24, 2.5. 1954.
|
English summary.

]

. Ricerche cario-tassonumiche >u alcune I lamamelidales. Ibid. 26: 1-1S.
#J. 1, 2. 1958.

|

/>. orimtalis, n 2 1 , 2« 42 ; English summary.
|

Ratera, E. L. Contribution al estudio del polen del Platanus accnjolia Willd.
Hoi. Soc. Argent. Hort. 16( 110): 73 76. 1958.*

Rickett. H. W. How the American sveamore acquired its name. Jour. N Y
Bot. Gard. 48: 262. 1947.

Sargent, C. S. Platanus. Silva N. Am. 7: 99-10S. pis. 326-329. 1895.
• ^'hat is a sycamore? Gard. Forest 2: 349. 550. 1889. [Discussion of

Sax. K. Species hybrids in Platanus and Campsis. (our. Arnold Art). 14: 2 74-
278. 1933.

\
P. accidentally P. a<crijolia.

]

Schaffner. J. H. Effect of lightning on trunk of Platanus occidentalis. But
Gaz. 80: 226. 227. 1925.

Schoenland, S. Cber die Entwicklung der Bliiten und Frucht hei den Platanen.

Sc'hrenk. N. vox. On frost injuries to sycamore buds. Missouri Bot. Gard
Rep. 18: 81 88. pi. 7. 1907.

Sih-feldt, R. W. Multiple button-halls. Jour. Hered. 8: 550-552. 1917.
|

Pre-
sumably P. occidentalis.
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